Cocaine induces a differential dose-dependent alteration in the expression profile of immediate early genes, transcription factors, and caspases in PC12 cells: a possible mechanism of neurotoxic damage in cocaine addiction.
Cocaine is a widely used drug of abuse and psychostimulant that acts on the central nervous system by blocking the dopamine reuptake sites. PC12 cells, a rat pheochromocytoma clonal line, in the presence of nerve growth factor (NGF), multiply and differentiate into competent neurons that can synthesize, store, and secrete the neurotransmitter dopamine (DA). In the present study, we evaluated the effect of increasing doses of cocaine on the expression of immediate early genes (IEGs), c-fos and c-jun, and closely related transcription factors, SP-1 and NF-kbeta, at 24 h after the exposure to cocaine (50, 100, 200, 500, 1000, 2500 microM) in NGF-differentiated PC12 cells. Cocaine (50-500 microM) resulted in significant induction of the expression of c-fos, c-jun, SP-1, and NF-kbeta. However, higher concentrations of cocaine (1000 and 2500 microM) resulted in the downregulation of these expressions after 24 h. To further understand the role of dose-dependent changes in the mechanisms of cell death, we evaluated the protein expression of apoptotic markers. A concentration-dependent increase in the expression of caspase-9 and -3 was observed up to 500 microM cocaine. However, the higher dose did not show any expression. We also evaluated the effect of increasing doses of cocaine on DA concentration and the expression of dopamine transporter (DAT). A significant dose-dependent decrease in the concentration of DA as well as the expression of DAT was observed 24 h after the exposure of PC12 cells to cocaine. Therefore, in the present study, we reported that cocaine has both upstream and downstream regulatory actions on some IEGs and transcription factors that can regulate the mechanism of cell death, and these effects on gene expression are independent of its action on the dopaminergic system.